Juxtacentromeric region of human chromosome 21: a boundary between centromeric heterochromatin and euchromatic chromosome arms.
We have analysed the genomic structure and transcriptional activity of a 2.3-Mb genomic sequence in the juxtacentromeric region of human chromosome 21. Our work shows that this region comprises two different chromosome domains. The 1.5-Mb proximal domain: (i) is a patchwork of chromosome duplications; (ii) shares sequence similarity with several chromosomes; (iii) contains several gene fragments (truncated genes having an intron/exon structure) intermingled with retrotransposed pseudogenes; and (iv) harbours two genes (TPTE and BAGE2) that belong to gene families and have a cancer and/or testis expression profile. The TPTE gene family was generated before the branching of Old World monkeys from the great ape lineage, by intra- and interchromosome duplications of the ancestral TPTE gene mapping to phylogenetic chromosome XIII. By contrast, the 0.8-Mb distal domain: (i) is devoid of chromosome duplications; (ii) has a chromosome 21-specific sequence; (iii) contains no gene fragments and only one retrotransposed pseudogene; and (iv) harbours six genes including housekeeping genes. G-rich sequences commonly associated with duplication termini cluster at the boundary between the two chromosome domains. These structural and transcriptional features lead us to suggest that the proximal domain has heterochromatic properties, whereas the distal domain has euchromatic properties.